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TISSUE SECTION -CONTAINING CARRIER FOR CULTURE OF ANIMAL CELLS, 
AND METHOD OF USING THE CARRIER FOR CULTURE AND TRANSPLANTATION 

OF ANIMAL CELLS 

TECHNICAL FIELD 

The invention of this application relates to a tissue 
section - containing carrier for culture of animal cells , and to 
a method of using the carrier for culture and transplantation 
of animal calls. More precisely, the invention of this 
application relates to a tissue section - containing carrier for 
culture of animal cells, which provides the site and 
time -dependent environmental information on the tissue for the 
animal cells being cultured with it; to a method of culturing 
animal cells on the culture carrier; and to a method of 
transplanting the cells having been cultured on the carrier. 
The invention realises culture of various cells on various 
tissue -derived carriers* Taking advantage of the carrier, the 
invention enables culture and maintenance of functional cells, 
evaluation of cell behavior and function and biological tissue 
reconstruction, and is therefore useful, for example, for 
evaluation of gene function, development of lab -grown organs 
and cell transplantation* 

BACKGROUND ART 



The application of animal cells cultured in a specifically 
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planned environment Is now greatly expanding to the studies for 
developing and producing physiologically -active agents such as 
medicines , and to those for producing and transplanting lab -grown 
organs, and its contribution to the present-day society is 
remarkable . Here tof ore , various carriers for culture of animal 
cells have been developed for making animal -derived functional 
eel la exhibit the intended potency. This is because 
specifically planning the materials and the forms of carriers 
for cell culture makes it possible to control the cell behavior 
£ s Including cell adhesion, spread, migration, invasion, 

fn proliferation, differentiation, polar! satlon and self - assembly , 

ffj and to control the interactive mechanism between cells and 

culture media . 

p The conventional materials for carriers for cell culture 

P are classified into natural resource* derived materials, 

y artificial materials, and hybrid materials composed of such 

M 

»v natural resource -derived materials and artificial materials. 

Various forma of the materials are known. Including, for example, 
adsorbents to supports, layers to coat supports, as well as films, 
membranes, plates, dishes, flaske , hollow fibers , threads and/or 
their woven matters, gels, beads, etc. For the natural 
resource -derived materials for cell culture carriers, for 
example, known are extracellular matrix constituent components 
extracted from animal tissues, such as collagen, fibronectin, 
laminin, glycosaminoglycan, proteoglycan, and matrigel a 
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reconstituted (basement membrane prepared from EHS tumor; 
Kleinman, H. X. , et al; Basement membrane complexes with, 
biological activity, BlochGm. , 25, 312, 1986) ; acellular dermal 
matrix prepared from animal tissues (I»iveaey, S. A. , et al - j 
Transplanted aoellular allograft dermal matrix, TjrmoBplttat , €0, 
1. 1995) ; My til Ida e -derived adhesive protein; and si 11c end cotton. 
The artificial materials known for cell culture carriers are 
non- biodegradable synthetic polymers such as nylon; 
biodegradable synthetic polymers such as polyglyeolic acid; and 

*J3 ceramics* 

M3 

pi Regarding the primary culture of animal cells / in general , 

f * 

n] it is known that, when they are cultured in a plastic dish serving 

jjl as a culture carrier, they lose the tissue - specif 1c function 

which they nave expressed in vivo; but when cultured by the use 
of a culture carrier that contains an extracellular matrix 
constituent component, they may keep the function; andespecially 
when epithelial cells are cul turedby the use of amatrlgel serving 
as a culture carrier, they are differentiated and tbelr 
tissue -specific function is thereby improved* On the other hand, 
it is also known that, when epidermal karatlnocytes are cultured 
by the use of an acellular dermal matrix serving as a culture 
carrier, they are differentiated to reconstruct epidermis on 
the acellular dermal matrix. The knowledge suggests that, for 
inducing cultured cells to have the intended, tissue * specif ic 
function or three-dimensional microatructural morphology, it 
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ia important to reflect the site information which the cells 
naturally have in vivo on the culture carrier aa accurately as 
possible. In animal tissues, the cells time- dependent ly change 
from their undifferentiated condition to the terminally 
differentiated condition, and the extracellular matrix also 
time -dependent ly varies in accordance with the differentiated 
condition of the cells. Therefore, the extracellular matrix 
environment in which each cell is localized ie also governed 
by the time - dependent change . Xn o titer words * the environment 
that surrounds the cells in living tissues has not only the 
03 si te -dependent Information but also the time - dependent 

Q 

fir information. 

01 However, no one has heretofore developed a culture carrier 

that reflects the environment of a living tissue composed of 
cells in various differentiation conditions, or that is, a 
culture carrier capable of accurately reflecting the site and 
time • dependent Information on such a living tissue. 

Accordingly, it has heretofore been impossible to realize 
a culture system capable of imparting an extracellular 
environment well similar to the in-ulvo condition to desired animal 
cells* 

The invention of this application has been made in 
consideration of the current situation in the art as above, and 
its object is to provide a carrier for culture of animal cells, 
with which the culture environment is more similar to that in 
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living tissue, or that is* to provide such a carrier for culture 
of animal cells which involves the intended, site and 
time - dependent information on living tissue. Xn addition, 
another object of the Invention of this application is to culture 
animal cells on the tissue -derived culture carrier to thereby 
make it possible to analyze the properties and the 
characteristics of the cultured cells on the basis of the 
interaction between the cells and the site and time -dependent 
Q information on the tissue of the carrier, to analyze the function 

yg of genes on the basis of the interaction therebetween, to 

p reconstruct a novel engineered tissue by utilising the carrier 

m 

?: tissue as a template, and to transplant the reconstructed tissue. 
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DXSCXiOSURB OF THE INVENTION 

Xn order to provide animals cells being cultured in a 
culture system with a site and time -dependent information on 
a living tissue* we, the Inventors of the invention of this 
application have found a method of using tissue sections/ which 
are generally prepared for microscopic observation in the field 
of histology and pathology* for a carrier for the cell culture, 
directly or after having been processed for acellularlzatlon. 
Accordingly, the first aspect of the invention of this 
application is to provide a tissue section* containing carrier 
for culture of animal cells; the second aspect thereof is to 
provide the cell culture carrier in which the tissue section 



RECEIVED TIMENOV. 29. 5:37AM 



iU* "rn "rn O IK..H "-!! u b m ^.p .lis,. ..JfJ '*US ij IE 

FROMSgBSfflH 2001$llfl29B(*)18:44/M18:34/Si#^4503499390 P 8 



1b stuck to a support or stuck thereto while stretched; the third 
aspect thereof is to provide the cell culture carrier in which 
the support is at least one selected fromglass , plastics , rubber, 
metal, natural or synthetic thread and/or its woven natters, 
and biodegradable materials; and the fourth aspect thereof is 
to provide the cell culture carrier in which the support is 
previously processed for promoting the section adhesion thereto 
or for promoting the section adhesion thereto under stretch. 
Q The fifth aspect of the invention of this application is 

43 to provide the cell culture carrier for which the tissue is 

5 prepared from a fresh tissue or a tissue previously fixed by 

fees- 
F|"| 

2? the use of a fixing reagent; the sixth aspect thereof is to provide 

the cell culture carrier for which the tissue is processed for 
^ acellularization before or after it has been sectioned; the 

is 

6 seventh aspect thereof is to provide the cell culture carrier 

w 

t) in which the tissue section is treated with an antibody or- a 

nucleic acid probe capable of binding a physiologically -active 
agent to thereby introduce an exogenous physiologic ally -active 
agent into a specific site of the section; the eighth aspect 
thereof is to provide the cell culture carrier in which the tissue 
section is biologically treated with enzyme or the like or 
chemically treated with acid, alkali, surfactant or the like 
to thereby change or modify the constituent components and/or 
the micros true ture of the tissue section; the ninth aspect 
thereof is to provide the cell culture carrier for which the 
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tissue to be sectioned is previously frozen, or embedded by 
freezing, or embedded in paraffin or resin? the tenth aspect 
thereof is to provide the cell culture carrier for which the 
tissue is derived from animals ox* plants; the eleventh aspect 
thereof is to provide the cell culture carrier for which the 
tissue is derived from mammals j the twelfth aspect thereof is 
to provide the cell culture carrier for which the tissue is derived 
from a part or all of an unborn animal 11 vino in its mother during* 
the developmental stage; the thirteenth aspect thereof is to 
provide the cell culture carrier for which the tissue is derived 
from a part or all of a born animal. 

The fourteenth aspect of the invention of this application 
is to provide a method of cell culture, which comprises fitting 
the cell culture carrier of any one of the first to thirteenth 
aspects of the invention in a culture vessel , and cul turing animal 
cells therein; the fifteenth aspect thereof is to provide the 
cell culture method in which animal cell suspensions, tissue 
explants, blastocysts, or three - dimensional ly reconstructed 
multicellular aggregates are seeded on the carrier to start the 
culture of the animal cells thereon j the sixteenth aspect thereof 
is to provide the cell culture method in which the animal cells 
seeded on the carrier adhere, proliferate, and subsequently 
peel the section or the section • derived tissue with the 
proliferated cells from the support of any of the second to fourth 
aspects of the invention; the seventeenth aspect thereof is to 
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provide the cell culture method in which the section or the 
section -de rived tissue with the proliferated cells is, after 
peeled from the support, further cultured to thereby form 
three-dimensional multicellular aggregate that have involved 
the section or the section-derived tissue therein; the eighteenth 
aspect thereof is to provide the cell culture method in which 
the animal cells to be cultured are of one or more types selected 
from primary culture cells, cells of established cell lines r 
blastocysts and/ox- those cello with an exogenous gene Introduced 
i|j thereinto? the nineteenth aspect thereof is to provide the cell 

rq culture method in which the animal cells to be cultured are derived 

from any of undifferentiated stem cells, cells under 
differentiation, terminally differentiated cells and/or 
JU dedifferentiated cells ; the twenties aspect thereof is to provide 

P the cell culture method in which the undifferentiated stem cells 

are especially embryonic stem cells; the twenty- first aspect 
thereof is to provide the cell culture method of any of the 
fourteenth to twentieth aspects* in which the culture medium 
for culturing the animal cells therein is a serum- containing 
culture medium or a sexruxn - free culture medium nob containing 
serum; the twenty- second aspect thereof is to provide a method 
for transplanting the animal cells having been cul tured according 
to the cell culture method as above, into animals; and the 
twenty* third aspect thereof is to provide the cell 
transplantation method in which the animals into which the 
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culturtd cells are transplanted are mammals. 

BRIEF DESCRIPTION OP THE DRAWINGS 

Fig, 1 is a substantial photograph of four slldeglasses 
put in a culture tray, in which a 5 Jim- thick, frozen bovine 
placenta section was stuck to each slldeglass while stretched. 

Fig. 2 Is an optical microscopic photograph of a cell 
culture carrier of a 5 pm- thick, frozen bovine placenta section 
stained with hematoxylin ~ eos in. (The bar on the photograph 
ilj corresponds to 200 Mm.) 



Ed 



Fi.0. 3 la a aubetantial photograph of a 35 *nuo4> bydrophilic 
fy culture dish of polystyrene with a 5 Jim* thick, 

paraffin -embedding -derived section of a 13* day estrous 
nulliparous bovine uterus stuck thereto under stretch. 

Fig. 4 is a substantial photograph of a 35 -mnufc hydrophobic 
culture dish of polystyrene with a 5 fim-thiclc, 
paraffin -embedding -derived section of a 13 -day estrone 
nulliparous bovine uterus stuck thereto under stretch. 

Pig* 5 le an optical microscopic photograph of a cell 
culture carrier of a 5 um- thick, frozen bovine placenta section 
acellularizedwlthO. 01%SD3 and stained with hematoxylin -eos in. 
(The bar on the photograph corresponds to 200 pm.) 

Fig. € ie an optical microscopic photograph of a cell 
culture carrier of a 5 pirn* thick, frozen bovine placenta section 
acellularlzed with 0.1% SDS and stained with hematoxylin -eosin . 
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(The bar on the photograph correiponds to 200 fin.) 

Fig* 7 is an optical microscopic photograph of a call 

culture carrier of a 5 pa- thick* frozen bovine placenta section 

acellularized with 0* 5 % SDS and stained with hematoxylin *eosln. 

(Tho bar on the photograph corresponda to 200 |im«) 

Fig. 8 is an optical microscopic photograph of a cell 

culture carrier of a 5 thick* frozen bovine placenta section 

acellularized with 1 .0 % SDS and stAinad with hematoxylin - eosin . 

(The bar on the photograph corresponds to 200 Jim. ) 
^ Fig. 9 is a phase -contrast microscopic photograph of a 

one -day culture of BeWo cells on a slideglass with no tissue 
M section stuck thereto. (The bar on the photograph corresponds 

■ to 200 ^un* ) 

Fijj- 10 is a fluorescent microscopic photograph of a 
one -day culture of BeWo cells on a slideglass with no tissue 
section stuck thereto, in which the living cells are identified 
by their calceln fluorescence. (The bar on the photograph 

corresponds to 200 Jim.) 

Fig* 11 is a phase -contrast microscopic photograph of a 
one -day culture of BeWo cells on a cell culture carrier of a 
5 jjm- thick, frozen bovine placenta section. (The bar on the 
photograph corresponds to 200 pm.) 

Fig. 12 is a fluorescent microscopic photograph of a 
one -day culture of BeWo cells on a cell culture carrier of a 
5 Jim- thick, froeon bovine placenta section, in which the living 
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ceil* are identified by their calcein fluorescence. (The bar 
on the photograph corresponds to 200 fim. ) 

Fig* 13 is a phase -contrast microscopic photograph of a 
one -day culture of BeWo cells on a cell culture carrier of a 
5 um- thick, frozen bovine placenta section acellularized with 
0.1 % SDS. (The bar on the photograph corresponds to 200 Mm.) 

Pig. 14 is a fluorescent microscopic photograph of a 
one -day culture of Bewo cells on a cell culture carrier of a 
5 urn- thick, frotton bovine placenta section acellularized with 
0*1 % SDS, in which the living cells are identified by their 
calcein fluorescence. (The bar on the photograph corresponds 
to 200 Jin.) 

Pig. 15 is a phase -contrast microscopic photograph of a 
4 + day culture of Be Wo cells on a alideglass with no tissue section 
stuck thereto* (The bar on the photograph corresponds to 200 

Pig. 16 is a fluorescent microscopic photograph of a 4 -day 
culture of BeWo cells on a slideglass with no tissue section 
stuck thereto, in which the living cells are identified by their 
calcein fluorescence* (The bar on the photograph corresponds 
to 200 |im. ) 

Pig. 17 is a phase -contrast microscopic photograph of a 
4 -day culture of Bewo cells on a cell culture carrier of a 5 
pm- thick, frozen bovine placenta section. (The bar on the 
photograph corresponds to 200 Jim. ) 
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10 pm- thick* frozen bovine placenta section. (The bar on the 

photograph corresponds to 200 Jjm* ) 

Fig, 24 Is a phase -contrast microscopic photograph of a 

one -day culture of BeWo cells on a cell culture carrier of a 

20 urn- thick, frozen bovine placenta section. (The bar on the 

photograph corresponds to 200 Jim.) 

Fig. 25 is a phase -contrast microscopic photograph of a 

one-day culture of bono cells on a cell culture carrier of a 

5 Jim- thick, frozen bovine placenta section acellularized with 
z ;% o.l % SDS. (The bar on the photograph corresponds to 200 Jim.) 

S Pig. 26 is a phase * contrast microscopic photograph of a 

S one -day culture of BeWo cells on a cell culture carrier of a 

4- io urn- thick, frozen bovine placenta section acellularized with 

01 

e 0.1 % SDS. (The bar on the photograph corresponds to 200 itsu) 

C3" 

Fig. 2? is a phase - contrast microscopic photograph of a 

P 

\a one -day culture of BeWo cells on a cell culture carrier of a 

Jy- 20 pm- thick, frozen bovine placenta section acellularized with 

0*1 % SDS. (The bar on the photograph corresponds to 200 Jim. ) 

Fig. 28 is a phase -contrast microscopic photograph of nhdf 
cells cultured on a cell culture carrier of a 20 Jjm~ thick, frozen 
bovine placenta section acellularlsed with 0.1 % SDS. Ae in 
this, the ceils having proliferated in multilayers on the tissue 
section have begun to peel, like a sheet* from the slideglass 
on day 7 of the culture , while taking the section-derived tissue 
therein, (The bar on the photograph corresponds to 200 um. ) 
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Fig. 29 la. a phase •contrast microscopic photograph of nhdp 
calls cultured on a call culture carrier of a 20 Jim- thick, frozen 
bovine placenta 1 section acellularized with 0.1 % SDfl, showing 
a part of the culture that differs from the part thereof shown 
by Fig. 28* as in this, the celXs having proliferated in 
multilayers on the tissue section have begun to peal, like a 
sheet , from the slideglass on day 7 of the culture, while talcing 
the section-derived tissue therein. (The bar on the photograph 
corresponds to 200 Mm* ) 

Fig. 30 is a phase* contrast microscopic photograph of the 
NHDF cells having proliferated in multilayers on the 20 |im- thick 
section and completely peeled from the slldeglass into the 



£8 



fiJ 

45 culture medium. (The bar on the photograph corresponds to 20 0 
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urn. ) 

Fig. 31 is a phase -contrast microscopic photograph of the 
cell sheet which has taken the section -derived tissue therein 
and which has been further cultured in a hydrophobic culture 
dish for 7 hours. (The bar on the photograph corresponds to 
200 urn.) 

Fig. 3 2 is a phase -contrast microscopic photograph of a 
three-dimensional multicellular aggregate with the 
section -derived tissue therein, which was formed by further 
culturlng the cell sheet in the hydrophobic culture dish for 
2 days. (The bar on the photograph corresponds to 200 Jim. > 

Fig. 33 is a phase • contrast microscopic? photograph of a 
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one -day culture of Cfae cell* on a slldeglass with no tiaaue 
aection atucX thereto* (The bar on the photograph corresponds 
to 200 m»*> 

Fig. 34 is a phase- contrast microscopic photograph of a 
one -day culture of CPAS cells on a cell culture carrier of a 
5 pm- thick, frozen bovine placenta section. (The bar on the 
photograph corresponds to 200 Jim.) 

Pig. 35 is a phase -contrast microscopic photograph of a 
on a- day culture of CPAS cells on a cell culture carrier of a 
5 fim- thick, frozen bovine placenta section acellularized with 
0.1 % SDS. (The bar On the photograph corresponds to 200 |im.> 



y Fig* 3 6 is a phase- contrast microscopic photograph of a 

f 

J: 3 -day culture of CPAS cells on a slideglass with no tissue section 

y 2 

- stuck thereto. (The bar on the photograph corresponds to 20 0 

%"% 

hi Fig. 37 is a phase -contrast microscopic photograph of a 

6 

fU 3 -day culture of CPAS cells on a cell culture carrier of a $ 

Mm- thick, frozen bovine placenta section, (The ber on the 
photograph corresponds to 200 |im.) 

Fig. 38 is a phase -contrast microscopic photograph of a 
3 -day culture of CPAS cells on a cell culture carrier of a 5 
Mm- thick, frozen bovine placenta section acellularized with 0.1% 
SDS. (The bar on the photograph corresponds to 200 jtnu ) 

Fig. 39 is an optical microscopic photograph of a 3 -day 
culture of CFAB cells on a cell culture carrier of a 5 Jim- thick. 
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frozen bovine placenta section, which was stained with 
heme tossy 1 in -ooain. (The bar on the photograph corresponds to 
200 iim.) 

Fig* 40 is an optical microscopic photograph of a 3 -day 
culture of CPAS cells on a cell culture carrier of a 5 Jim- thick, 
frozen bovine placenta section acellularized with 0,1 % SDS, 
which was stelned with hematoxylin.- ©oo in. (The bar on the 
photograph corresponds to 200 |im.) 

Pig. 41 la en optical microscopic photograph of a 2 -day 
culture of PC- 12 cells on a cell culture carrier of a 5 Ma- thick, 
frozen bovine placenta section, which wm stained with 
hematoxylin -eonin. This especially shows the. region 
corresponding to the cotyledon around the placental septa of 
the bovine placenta section. (The bar on the photograph 
corresponds to 200 Jim.) 

Fig. 42 is an optical microscopic photograph of a 2 -day 
culture of PC- 12 cells on a cell culture carrier of a 10 pm- thick, 
frozen bovine placenta section, which was stained with 
hematoxylin-eosin* This especially shows the region 
corresponding to the cotyledon around the placental septa of 
the bovine placenta section* (The bar on the photograph 
corresponds to 200 )ia*) 

Fig* 43 is an optical microscopic photograph of a 2 -day 
culture of PC - 12 cells on a cell culture carrier of a 20 |ia- thick, 
frozen bovine placenta section, which was stained with 
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Jienatoxylin-eotln. This especially shows the region 
corresponding to the cotyledon around the placental septa of 
the bovine placenta section* (The bar on the photograph 
corresponds to 200 jmw) 

Fig, 44 ie an optical microscopic photograph of a 2 -day 
culture of PC* 12 cells on a slideglaas with no tissue section 
stuck thereto, which was stained with hematoxylin- 000 in . (The 
bar on the photograph corresponds to 200 fim.) 

Fig* 45 is an optical microscopic photograph of a 2 -day 
culture of PC- 12 cells on a cell culture carrier of a 10 urn- thick, 
frozen bovine placenta section, which was stained with 
hematoxylln-eosin. This especially shows the region which is 
rich in the connective tissue of the caruncle adjacent to the 
cotyXedon In the bovine placenta section. (Tne bar on the 
photograph corresponds to 200 Jim.) 

Fig. 46 is an optical microscopic photograph of a 2 -day 
culture of PC- 12 cells on a cell culture carrier of a 10 Jim- thick, 
frozen bovine placenta section, which was stained with 
hematoxylin-eoain. This especially shows the region on the side 
of the lamina propria mucosae of the caruncle in the bovine 
placenta section. (The bar on the photograph corresponds to 
200 flm*) 

Fig. 47 is a phase -contrast microscopic photograph of a 
5 -day serum* free culture of PC -12 cells on a slideglass with 
no tissue section stuck thereto. (The bar on the photograph 
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corresponds to 200 Jim.) 

Fig. 48 is a phase -contrast microscopic photograph of a 
5 -day serum-free culture of PC- 12 cells on a cell culture carrier 
of a 5 pa- thick, frozen bovine placenta section acellularized 
with 0.1 % SDfl. (The bar on the photograph corresponds to 200 
Jim.) 

Fio* 4 9 is a phase -contrast microscopic photograph of & 
5 -day serum- free culture of PC- 12 cells on a cell culture carrier 
of a 5 Jim- thick, frozen bovine placenta section* (The bar on 
the photograph corresponds to 200 pm* ) 
ffi Pig. 50 is an optical microscopic photograph of a 5 -day 

fy serum-free culture of PC- 12 cells on a cell culture carrier of 

gi a5 pm-tnick, frozen bovine placenta section acellularized with 

r;; °- 1 % SDS, which was stained with hematoxylin -eo a in . (The bar 

on the photograph corresponds to 200 ixm. ) 

Fig. 51 is an optical microscopic photograph of a. 5 -day 
serum- free culture of PC* 12 cells on a cell culture carrier of 
a 5 Jim- thick, frozen bovine placenta section, which was stained 
wl th hematoxylin * eos in . (The bar on the photograph corresponds 
to 200 jjai.) 

BB9T MODS FOR CARRYING OUT THB INVENTION 

The invention of this application is characterized by the 
above-mentioned features, and its embodiments are described 
be low « 
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The living tissue to be used in the invention of this 
application may be a part or all of an unborn or born animal, 
or a part ox- all of a plant. In addition, it may also be a tissue 
previously fixed with a fixing reagent, or a fresh tissue. The 
fixing reagent includes, for example, methanol, ethanol, acetone, 
formalin, glutaraldehyde . Mammals for the living tissue 
Include, for example, human, monkey, bovine, ovine, goat, baboon, 
porcine, dog, rabbit, guinea pig, hamster, rat, and mouse. The 
animal tissue for use herein is not specifically defined, and 
may be a part or all of an animal. For example, it includes 
brain, spinal cord, muscle, skin, bloodvessel, gullet, stomach, 
small intestine, large intestine, heart, lung, liver, Kidney, 
pancreas, spleen, thymus, bone, .cartilage, bone mallow, uterus, 
ovary, oviduct, testis, placenta, and umbilical cord. Their 



Us 
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H normal tissues as well as focal tissues such as tumors are usable 

C3 

hi herein. 

u 

n\ The tissue sections for use in the invention may be f rosen 

sections, or may also be paraffin* embedded sections or 
resin -embedded sections* In the field of histology and 
pathology, well employed are experimental methods of preparing 
sections of a part or all of an animal or plant tissue, spreading 
the section on a slideglass, staining it thereon, and observing 
it with a microscope . Needless* to* say, such tissue sections 
include all the site and time -dependent Information on the living 
tissue, and the Information oan be analysed not only through 
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general staining but also through lmmunohlatochemlcal 
technology or in- situ hybridization* 

According to the technology, the tissue sections may bo 
treated with an antibody or a nucleic acid probe capable of binding 
a physiologically -active agent to thereby introduce an exogenous 
physiologically - active agent into a specific site of the sections - 
The physiologically- active agent includes, for example, 
proteins, glycoproteins, lipoproteins, peptides, saccharides, 
lipids, liposacchaxrldaa, nucleic acids, and low-molecular 
compounds. The activities of such physiologically-active 
agents are, for example, antibody activities, enzymatic 
activities, hormonal activities, cytokine activities, cell 
adhesion factors, growth factors, differentiation factors, 
regeneration factors, and morphogenesis factors. 

Xn addition, the tissue sections may be biologically 
created with, for example, enzyme, or chemically created with, 
for example, acid, alkali or surfactant to thereby change or 
modify the constituent components and/or the micros t rue ture of 
the sections* Also in the invention of this application, the 
frozen tissue sections to be used may be prepared, for example, 
by rapidly freezing an unfixed or formalin- fixed tissue with 
liquid nitrogen or the like, either directly as it is or after 
having been embedded in an OCT compound, and then cutting it 
with a cryomlcrotome into sections having a thickness of from 
1 to 50 pin, preferably from 4 to 20 Jim. The cryosectiona of 
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an unfixed tissue may be fixed with formalin oar the like. 
Paraffin -embedded tissue sections are prepared generally by 
fixing a tissue with formalin or the like, dehydrating it witb 
ethanol, substituting it with xylene or paraffin, embedding it 
in paraffin, and then cutting it with a microtome into sections 
having a thickness of from 0*5 to SO Jim, preferably from 2 to 
20 fAsu Resin* embedded tissue sections are prepared generally 
by fixing a tissue with formalin or the like, dehydrating it 
with ethanol, embedding it In resin such as historasin, end then 
cutting it with a microtome into sections having a thickness 
of from 0*1 to 50 \m, preferably from 0.5 to 10 pm. 

Before, or after sectioned, the tissue for use in the 
Invention may be acellularlzed* For acellularlzing It, for 
example, used is a solution of any one of salts, alkalis* 
surfactants, chelating agents and enzymes, or their combinations . 
The salts include, for example, sodium chloride, magnesium 
fy chloride, and potassium phosphate; and the alkalis include, for 

example, sodium hydroxide, calcium hydroxide, and ammonia* The 
surfactants includes, for example, sodium dodecyl sulfate, 
Triton X-100, Tween 20 and 60. The chelating agents include* 
for example, bdta, and EOT a. The enzymes include, for example, 
proteases such as trypsin, collagenase, disperse, elastase, 
papain, matrix metal lopro tease r saccharide -degradable enzymes 
such as hyaluronldase; and nucleases such as deoxyribonuclease . 

The culture carrier of a tissue section to be used in this 
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invention nay be a tissue section alone or may be a composite 
structure of a tissue section stuck to a support or stuck thereto 
while stretched. The support includes, for example, glass, 
plastics, rubber, metal* natural or synthetic thread and/or its 
woven matters, and biodegradable materials. If desired, the 
support may be previously processed for promoting the section 
adhesion thereto or for promoting the section adhesion thereto 
under stretch. For the treatment to promote the section adhesion 
^ thereto or to promote the section adhesion thereto under stretch, 

the support may be coated with, for example , poly lysine or APS * 
In case where the tissue section to be the culture carrier contains 
OCT compound, paraffin or resin, It may be washed with water, 
m or may be processed for paraffin removal or resin removal from 

1 1 . Also if desired, the tissue section to be the culture carrier 
may be sterilized by processing it with ethanol. ethylene oxide 
gas, y-reye or ultraviolet rays. 

The animal cells to be cultured in this invention may be 
any of primary culture cells, cells of established cell lines, 
blastocysts, or cells wltn an exogenous gene introduced thereinto. 
One or more different types of cells maybe cultured on the culture 
carrier of this Invention. 

The animal cells may be derived from any of 
undifferentiated stem cello, cells under differentiation, 
terminally differentiated cells and/or dedifferentiated cells. 
The undifferentiated stem cells maybe especially embryonic stem 
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cells. To start the culture of such animal cells, cell 
suspensions, tissue explants, blastocysts, or 

three -dimensionally reconstructed mul ticellular aggregates are 
seeded on the carrier • The liquid medium for the culture of 
the animal cells may be any and every one generally used for 
ordinary animal cell culture , and its basic composition may be 
any and every ordinary one • 1 1 may or may not contain any addi t ive 
of serum, antibiotics, vitamins, etc- A suitable support for 
^ the culture carrier is selected so that the affinity between 

© the cultured animal cells and the tissue section on the support 

Sis? 

Q is larger than that between the tissue section and the support. 

In that condition, the section or the section* derived tissue 
on which the animal cells have adhered and proliferated is easy 
to peel from the support. Zn addition, if the section or the 
sect ion -derived tissue with the proliferated cells is further 
Cultured after peeled from the support, three • dimensional 
multicellular aggregates that have involved the section or the 
section* derived tissue therein can be formed. 

Animal cells can he cultured with ease on the culture 
carrier of this invention, for example, as follows: One or more 
6 jim- thick, frozen animal tissue sections are stuck to and 
stretched on a slideglass, and then suitably processed thereon 
for fixation, acellularization, sterilisation and/or 
equilibration with a culture medium/ then the slideglass is set 
In a culture dish; and animal cells in suspension are seeded 
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on the culture carrier iu the dish. In that condition, the 
animals cells readily grow on the carrier. The animal cells 
having been thus cultured on the culture carrier of the invention 
can be transplanted with ease, for example, as follows: A 6 
Mm- thick, frozen animal tissue section la stuck to a 
biodegradable mesh sheet; then this is suitably processed for 
fixation, acellularisatlon, sterilization and/or equilibration 
with a culture medium, and set in a culture dieb; then animal 
cells in suspension are seeded to grow on the culture carrier 
in the dishy and the culture carrier with the animal cells having 
grown thereon is transplanted onto a desired organ. 



EXAMPLES i 

(Example It Preparation of animal tissue section containing cell 
culture carrier) 

The bovine placenta taken out of a slaughtered 241 -day 
pregnant cow was embedded in an OCT compound* and then rapidly 
frozen with liquid nitrogen* Using a cryomicrotome , this was 
sectioned into sections with a thickness of 5, 10 and 20 
Bach section was put on a slldeglass (Matsunami Glass Industry *s 
0317) . The operation after this was effected in e clean bench. 
Pour slideglasss with the frozen section stuck to each under 
stretch were set in a culture tray (Sumitomo fiakelite » s MS- 3300N) 

(see Fig. 1) . 20 ml of HBSS (Hanks' balanced salt solution; 
OIBCO BRL #14025-092) was poured into the tray, kept static at 
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room temperature for 5 minute, and then removed. Through this 
operation, the OCT compound was removed from the tissue section. 
Next, 20 ml of 70 % ethanol was poured into the tray, kept static 
at room temperature for 10 minutes, and then removed. Through 
this operation, the tissue section was fixed and sterilized. 
Next, the slldeglasss in the tray were rinsed twice with 20 ml 
of HBS3 and once with 20 ml of the culture medium to be used 
in this experiment* in that manner, a cell culture carrier of 
the frozen bovine placenta section, stuck to the slldeglass 
P serving as a support, was prepared in the culture tray. The 

u] tray serves as a culture vassel in the following process. The 

cell culture carrier was stained with hematoxylin- eo sin in a 

! 

standard procedure, and observed. As a result, the cell culture 
carrier was identified as the bovine placenta tissue (see Pig. 
2) . 

On the other hand, the bovine uterus that had been taken 
out of a slaughtered 13 -day estrous nulllparous cow was fixed 
with a 10 % formalin neutral buffer, and then embedded in paraffin 
in a standard procedure known in the art of pathohistology . This 
was sectioned with a microtome into 5 pin- thick sections, while 
stretched, the section was stuck to a slldeglass (Hat sunami Glass 
Industry * s S <- 03 17 ) . This was processed with xylene for paraffin 
removal from it, and then processed with ethanol of which the 
concentration decreased from 100 % to 50 % in order. The 
operation after this was effected in a clean bench. Every 
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slldeglass with' the tissue section stuck thereto was inserted 
into an individual 100-mntfJ) culture dish (Falcon #351001) . 10 
ml o£ BBSS was poured into the disn, and gently stirred at room 
temperature for 5 minutes to thereby peel the tissue section 
from the slldeglass* The thus -peeled tleeue section was 
transferred into a 35-mmrt> hydrophilic culture dish (Falcon 
•353001) or hydrophobic culture dish (Falcon #351009) of 
polystyrene filled with 2 ml of sterilised water, along with 
a small amount of HBSS put thereinto with a pipette, ona tissue 
^ section was in due dish. Zn every dish, the tissue section was 

^ rinsed twice with 2 ml of sterilised water. In the hydrophilic 

m culture dish, the tissue section was, while stretched thereon. 

HI 

4? dewatered as much as possible and then dried in air. Zn that 

ffi 

£ manner, acell culture carrier derived from the paraffin * embedded, 

h& bovine uterus .section was prepared, stuck to the 35-mnvb 

yj hydrophilic culture dish of polystyrene serving as a support 

(see Fig. 3) * On the other hand, the hydrophobic culture dish 
was, after rinsed twice with sterilized water , further rinsed 
once with 2 mx of 70 % ethanol. Then, the tissue section in 
this was, while stretched thereon, processed to remove the 70 % 
ethanol as much as possible, and then dried in air. In that 
manner , a eel 1 culture carrier derived from the paraffin - embedded , 
bovine uterus section, was prepared, stuck, to the 3 5 -mm4> 
hydrophobic culture dish of polystyrene serving as a support 
(see Fig. 4) . 
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(example 2: Preparation of acellularized tissue 
section* containing cell culture carrier) 

In the sane manner as in Example l, elideglassB with a 
frozen bovine placenta section stuck to each under stretch were 
set in a culture trey in a clean bench, and 20 ml of BBSS was 
poured into the tray and kept static at room temperature for 
5 minutes to remove the OCT compound from each tissue section. 
Next, every slideglass with the tissue section stuck thereto 
was transferred from the tray into a Individual 100«mn4> culture 
dish (Falcon #351001). 10 ml of 0.01, 0.1. 0.5 or 1.0 % SDS 
(sodium dodecyl sulfate) was poured into each dish, kept static 
at room temperature for 10 minutes, and then removed. Through 
this operation, acellularizing the tissue sections was 
investigated. Next, the tissue section -stuck slideglass in each 



ru 



dish was rinsed twice with 20 ml of HBSS and then once with 10 
ml of the oultuzje medium to be used in this experiment. Then, 
each tissue section was stained with hematoxylin - eosin in a 
standard procedure* and observed* This confirmed that the 
frozen bovine placenta section processed with 0.1 % SDS was 
acellularized (see Figs. 5 to 8) . in that manner , a cell culture 
carrier of the acellularized, frozen bovine placenta section 
was prepared, stuck to the slide serving as a support. 
(Example 3: Culture of BeWo cells on cell culture carrier of 
frozen bovine placenta section) 

BaWo cells of an established, human choriocarcinoma cell 
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line were tried <\n the cell Culture carrier of the bovine placenta 
section, in point of the toxicity of the carrier, tho influence 
of the carrier on the cell adhesion, spread and proliferation, 
and the influence thereof on the cell morphology depending on 
the thickness of the tissue section. The Bewo cells (JCRB9111, 
obtained from the Japan Health Sciences Foundation) were 
sub cultured in a culture medium , Ham's P12 (GX&CO brl #11765 -054) 
containing 15 % heat -inactivated fetal bovine serum (SIGMA 
#P-2442), 100 units/ml penicillin and 100 pg/ml streptomycin 

Q 

*B (GIBCO BRL #15140-148), 

£0 Two slideglasss each having thereon the cell culture 

pi carrier of 5 pm- thick frozen bovine placenta section that had 

been prepared in Example 1, and two slideglaees each having 
thereon the cell culture carrier of 5 pm- thick frozen bovine 
placenta section acellularized with 0.1 % SDS that had been 
prepared in Example 2, totaling four, were inserted into culture 



W 
P 

W tray. The BeWo cells suspended in 20 ml of the culture medium 

were seeded in the tray to have a final cell density of 2 . 1 * 
10 4 cells /cm 2 , and cultured in a humidified incubator containing 
5 % CO* and 95 % air at 3 7°C. on day 1 of the culture* every 
slideglass was transferred from the tray Into an individual 
100 -mm$ culture dish filled with 10 ml of the culture medium. 
After this, the cells were cultured for 4 days with changing 
the culture medium everyday. On day 1 and day 4 of the culture, 
the cello were observed with a phase -contract microscope for 
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their morphology* and based on the calceln AM (Molecular Probe* 
#L-3224> metabolism of the living cells, they were observed with, 
a fluorescent .microscope for their calcein fluorescence. 
Concretely, the cultured cells were observed for their calcein 
AM metabolism as follows: The culture medium was removed from 
the dish, and the cells were rinsed twice with 10 ml of PBS, 
and 10 ml of HBS5 containing 2 fiM oalcein AM was added thereto. 
In that condition, the cells were cultured in a humidified 
_ incubator containing 5 % CO a and 95 % air at 37 a C for 15 minutes. 

*£f Then, the thus-cultured cells were observed with a fluorescent 

fU microscope. As a result, it was found that the cells adhered 

[if and spread on day 1 of the culture and proliferated on day 4 

m of th« culture on both the tissue section carrier and the 

Q acellularized tissue section carrier, like on the slideglass 

with no section thereon, and that the thus -adhered, spread and 
proliferated cells were all alive on every carrier (see Pigs* 
9 to 20) . The result suggests that both the cell culture carrier 
of the tissue section and that of the acellularized tissue section 
have no cytotoxicity. 

Next, the cell culture carriers of 5, 10 or 20 pin- thick 
frozen bovine placenta tissue section prepared on slldeglasss 
in Example 1, and the cell culture carriers of 5, 10 or 20 pm- thick 
frozen bovine placenta tissue section acellularized with 0.1 % 
SOS and prepared on slideglasee in Example 2 were inserted into 
a culture tray. The BeMo cells suspended in 20 ml of the culture 
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medium were seeded in the tray to have a final cell density of 
4.5 * 10 4 cells/cm 2 , and cultured in a humidified Incubator 
containing 5 % CO a end 95 % air at 37°C for 1 day. The cultured 
cells were obsejrved with a phase* contrast microscope for their 
morphology. It was found that, on the slideglase with no tissue 
section thereon, the cells in the adhered colonies well spread 
like cobblestones, but on the tissue section and on the 
acellularised tissue section, the cells in the adhered colonies 
tended to aggregate in rounds with the increase in the thickness 
\q of the sections (see Pigs. 21 to 27) • 

m (Example 4t Culjture of NHDP cells on cell culture carrier of 

frozen bovine placenta section) 

Normal neonatal human dermal fibroblasts, NHDP cells were 
investigated for their ability to form three-dimensional 
multicellular aggregates taking therein the cell culture carrier 
UI of tissue section utsed for culturing the cells. The NHDP cells 

HJ (Kurabo Industry ■ n KF * 4109 ) were subcultured in a culture medium, 

DMEM (Dulbeoco's modified Eagle medium; OIBCO BRit #11835-084) 
containing 10 % heat- inactivated fetal bovine serum* 20 mM HBPBS 
(OIBCO BRL #15630-080), 100 unit a /ml penicillin and 100 Ma /ml 
s t r ep tomy c in - 

The slldeglases each having thereon the cell culture 
carrier of 5, 10 or 20 Jim- thick frozen bovine placenta section 
that had been prepared in Example 1, and the slldeglases each 
having thereon th« cell culture carrier of 5, 10 or 20 um- thick 
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frozen bovine placenta section aoellularized with 0.1% 3DS that 
had been prepared in Example 2 were inserted into a culture tray. 
The MBDF cells suspended in 20 ml o£ the culture medium were 
seeded in the tray to have a final cell density of 3,3 * 10 4 
cells/cm 3 , and cultured in a humidified incubator containing 
5 % co a and 95 % air at 37°C- Four hours after the start of the 
culture, ev«ry slideglass was transferred from the tray into 

an individual 100 -mmtj>culture dish filled with 10 ml of the culture 

i 

medium. After this, the cells were cultured for 9 days with 
changing the culture medium every other day. The cells were 
Observed with a phase -contrast microscope for their morphology . 
^ On day 7 of the culture, the cells having grown in multilayers 

on the 20 Jim- thick acellularized section began to peel from the 
elldeglasa, forming a sheet with the section- derived tissue 
taxing therein (see Figs. 28, 29) . The cell sheet was completely 
^ peeled from the slideglass by gently pipetting it, and floated 

in the culture medium (see Pig. 30) - The peeled cell sheet was 
transf erred into a 35 -muff* hydrophobic culture dish of polystyrene, 
on which it is said that the cells hardly adhere, along with 
2 ml of the culture medium thereinto, and further- cultured in 
the dish. Seven hours after the start of the culture * the cell 
sheet having taken therein the sect ion -derived tissue almost 
aggregated in the hydrophobic culture dish (see Fig. 31); and 
on day 2 of the culture (that is, on day 9 of the culture), it 
formed three* dimensional multicellular aggregate having a 
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smooth Burface (see Pig, 32) . On day 8 of the culture, the cells 
having proliferated in multilayers on the 10 pm- thick 
acellularized section began to peel from the slideglass; and 
on day 9 of the culture, the other cells having proliferated 
in multilayers on the 5, 10 and 20 jim-thirtc sections and on the 
5 Mm* thick acellularized section began to peel from the 
slidaglases . 

(Example 5; Culture of CPAB cells on eell culture carrier of 
frozen bovine placenta section) 

CPAB cells of an established, bovine pulmonary artery 
^ endothelial cell line were tried on the cell culture carrier 

jrj of tissue section to check their morphogenesis thereon. The 

£ CPAB cells (JCRB9022, obtained from the Japan Health Sciences 

^ Foundation) were sub cultured in a culture medium, DMBM containing 

H 10 % heat* Inactivated fetal bovine serum/ 20 mM HEPBS, 100 

few 

.y units/ml panic ill in and 100 jig/ml streptomycin. 

flj The slideglasea each having thereon the cell culture 

carrier of 5 Mm- thick frozen bovine placenta section that had 
been prepared in Example 1, and the alldeglases each having 
thereon the cell culture carrier of 5 pa- thick frozen bovine 
placenta section acellularized with 0.1 % 3D3 that had been 
prepared in Example 2 were inserted into a culture tray. The 
CPAB cells suspended in 20 ml of the culture medium were seeded 
in the tray to have a final cell density of 3.4 * 10* cells/cm', 
and cultured in a humidified incubator containing 5 % CO a and 
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95 % air at 37 Q C. on« day after the start; of the culture, every 
slideglass was transferred from the tray into an individual 
100 -mm* culture dish filled with 10 ml o£ the culture medium. 
After this, the cells were cultured for 3 days with changing 
the culture medium every other day. On day 1 of the culture , 
the cells were observed with a phase -contrast microscope for 
their morphology. It was found that, on the slideglass with 
no tissue section thereon* many cells adhered like cobblestones, 
but on the tissue section and on the acellulerized tissue section , 
many cells elongated relatively thin (see Figs, 33 to 35) • On 
gj day 3 of the culture, the cells were again observed with a 

phase -contract microscope for their morphology , and, stained 
with hematoxylin -eosin, they were observed with an optical 
microscope. It was found that, on the slideglass with no tissue 
section thereon, most cells adhered like cobblestones, but on 
the tissue section and on the acallulftrized tissue section, mosc 
cells formed a capillary network- like structure, having taken 
the section -derived tissue therein (see Figs* 36 to 40) . 
(Example 6: Culture of PC- 12 cells on cell culture carrier of 
frozen bovine placenta section) 

PC - 12 cells of rat pheochromocytoma were tried on the cell 
culture carrier of tissue section to check their morphogenesis 
thereon, on which the cells were cultured in both an ordinary 
subculture medium and a serum- free culture medium. The PC- 12 
cells (RCB0009, obtained from the Cell Bank of the Rlken Gene 
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Bank the Institute of Physical and Chemical Research ) were 
subcultured in a culture medium, DMEM containing 10 % 
heat ^inactivated fetal bovine serum, 20 mHXEFBS, 100 units/ml 
penicillin and 100 jig/ml streptomycin. 

The slideglaess each having thereon the cell culture 
carrier of 5, 10 or 20 urn* thick frozen bovine placenta section 
that had been prepared in Example 1 were inserted into a culture 
tray. The PC- 12 cells suspended in 20 ml of the culture medium 
were seeded in the tray to have a final cell density of 14. 5 
* 10* cells/cm*, and cultured in a humidified Incubator containing 
5 % CO a and $5 % air at 37°C. Pour hours after the start of the 
culture, every slldeglass was transferred from the tray into 
an individual 100 • mm$ culture dishf illed with 10 ml of the culture 
medium. After this, the cells were cultured for 2 days with 
changing the culture medium everyday . After thus cultured for 
2 days, the slijieglasee were atained with bematoxylin-eosln, 
and observed with an optical microscope* Ho bovine 
placenta* derived cells were found on any of the 5, 10 and 20 
fim-thlck sections (see Figs* 41 to 43); and the cells cultured 
on these sections adhered and elongated more than those cultured 

on the slideglaess with no tissue section stuck thereto (see 

i 

Fig. 44). Xn addition, it was found that, in the region 
corresponding to the cotyledon around the placental septa of 
the bovine placenta section, cobblestone- like cells principally 
adhered and elongated on the placental septa and squamous cells 
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adhered and elongated along the edge of the placental septa (see 
Pig. 42)7 in the region which is rich in the connective tissue 
of the caruncle adjacent to the cotyledon in the bovine placenta 
section, cobblestone • like cells adhered and elongated (see Pig. 
45) i and in the region on the aide of the lamina propria mucosae 
of the caruncle in the bovine placenta section, squamous cells 
adhered and elongated along the lumlna of the endometrial glands 
and the blood vessels (see Fig- 46) , The results suggest that 
the cultured cells recognised the micros tructure of the tissue 
section on which they grow, and changed their morphology. 

Next # the slideglaees each having thareon the cell culture 
carrier of 5 |im- thick frozen bovine placenta section that had 
been prepared in Example 1, and the slidoglases each having 
thereon the cell culture carrier of 5 urn* thick frozen bovine 
placenta section acellularized with 0.1 % SDS that had been 
prepared in Example 3 were inserted into a culture tray. The 
PC- 12 cells suspended in 20 ml of the serum- free culture medium 
were seeded in the tray to have a final cell density of 4*6 * 
10* cells/cm 3 , and cultured in a humidified incubator containing 
3 % CO a and 95 % air at 37°C. Four hours after the start o£ the 
culture, every slideglass was transferred from the tray Into 
en individual 100-mm4> culture dish filled with 10 ml of the 
serum- free culture medium* After this, the cells were cultured 
for 5 days with changing the culture medium every other day* 
The cells were observed with a phase • contrast microscope for 
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their morphology . The microscopic observation confirmed that, 
on day 5 of the culture, the cells on the slideglase with no 
tissue section stuck thereto almost all died (see Pig. 47) , while 
some eells were still alive on the acellularizsd section, having 
adhered and spread like cobblestones (see Fig* 48) , and almost 
all cells were alive on the section, having adhered and spread 
like cobblestones (see Fig-* 49) ♦ On day 5 or the culture, the 
slideglases were stained with hematoxylin-eosln, and observed 
with an optical microscope. This confirmed that the calls on 
v q the section and on the acellularixed section were alive, having 

5 

m adhered and spread like cobblestones * Specifically, on the 

R 

p] section on which the cells were cultured, bovine placenta- derived 

jp cells were clearly seem on the acellularized section on which 

^ the cells were cultured, a definite acellular tissue not having 

bovine placenta* derived cells was clearly seen (see Figs. 50. 
51) , These results suggest that the cell culture carrier of 
the bovine tissue section enables long- term living of the cells 
cultured in a serum* free medium, and that, when the cells are 
cultured in a serum* free medium, they can still maintain the 
section -derived cells and tissues even after cultured on the 
section for a long period of time. 

Needless -to* say, the above -mentioned examples do not 
whatsoever restrict the scope of the invention* Plural tissue 
sections may be put on one slideglass with no limitation, 
naturally, various types of animal tissues may be employable 
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heroin for forming the tissue tections, and, in addition, no 
limitation should be given to the animal cells to be cultured 
herein, the condition of the sections, the type of the supports, 
the composition of the culture media, and the culture conditions* 
The invention of this application encompasses all modes and 
embodiments of carrying out it. 



INDUSTRIAL APPi.ICABZl.XTY 

The invention of this application provides a carrier for 
culture of animal cells, with which the culture environment is 
more similar to that in living tissue, or that is, it provides 
Q such a carrier for culture of animal cells which Involves the 

intended, site and time - dependent Information on living tissue. 
Culturing animal cells on the tissue -derived culture carrier 
of the invention makes it possible to analyze the properties 
and the characteristics of the cultured cells on the basis of 
the Interaction between the cells and the site and time - dependent 
information on the tissue of the carrier, to analyze the function 
of genes on the basis of the interaction therebetween, to 
reconstruct a novel enaineered tissue by utilising the carrier 
tissue as a template , and to transplant the reconstructed tissue* 
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